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STRENGTH OF COLD FORMED STEEL 
SHEAR DIAPHRAGMS 
By 
S. Chockalingam1 , Paul Fazio 2 , and Kinh Ha 3 
SUftt1ARY 
The design of cold formed steel shear diaphraQms is not yet covered 
by the structural codes of many countries including Canada. The 
shear capacity of steel diaphragms may be predicted by various approaches 
currently available, such as, those proposed by: 1) The Manual on 
Seismic Design for Buildings published by the U.S. Department of the 
A~, Navy and Air Force, Washington, D.C., 1966; 2) Bryan's design 
approach which fonms the basis for the current design procedures for 
shear diaphragms included in the British code. In this paper, 
application of these approaches is illustrated; and in addition, a 
simplified procedure is proposed by the authors. All three methods 
are used to predict the shear stren~th of a typical diaphragm and the 
results are compared to test data. 
INTRODUCTION 
Because of their inherent economy, cold formed steel panels are widely 
used in many buildings as shear resisting elements. When used in 
combination with steel frames, they offer considerable shear resistance 
to lateral loads. To predict the true behaviour of diaphragm-braced 
frames, it is necessary to consider the integrated behaviour of the 
1 Doctoral oandidatR, Cent'T'e foro Building Studies, Concor-dia UniVel•nit,y, 
~ntPeat, Quebec, Canada. 
2 Di'T'ectoro, Cent7'0 foro Building Studies, Concoz•dia Unive'T'Rity, Montmat, 
Quel,ec, Canada. 
3 Assistant Pl~fec,:ro'T', Centr-e foro Building Studies, Concor-dia Univer-sity, 
Montr-eat, Quebec, Canaci:z. 
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clad frames and for this purpose, the shear strength and stiffness of 
the panels must be known. At present, the design procedure for some 
cold foned steel diaphragms has been standardized and incorporated 
into the structural codes of various countries including England, 
Sweden and Australia (1,2,3). However, in North America, the 
situation is somewhat different. Because of the many different deck 
profiles and various fastening methods used in shear diaphragms, a 
general analytical approach is not yet universally accepted for 
predicting the behaviour of all types of diaphragms. It is thus 
necessary to resort to either full-scale testing [4) or empirical 
equations [5] to predict the shear strength and stiffness of cold 
fonned steel diaphrag s. 
Apart from the experimental method [4] and the empirical approach [5], 
there exist few analytical methods for predicting the shear behaviour 
of diaphragms, namely, the one proposed by Bryan et al [6) and the 
expressions developed by Easley [7]. Both Bryan and Easley's methods 
have been developed from the observed behaviour and failure modes of 
diaphragms where the fasteners are other than welds (screws, rivets 
or bolts). However, it has been claimed that the theories could be 
readily applied to welded diaphragms also. But, to date, there is no 
experimental evidence to verify the above state nt. The finite 
element tech"iqu~ has also been used for analysis of diaphragms; however, this 
technique is too complex for routine design. The main objective of this 
paper is to investigate whether the existing methods [6, & 7] could be 
used instead of the empirical approach and/or full scale testing for 
predicting the shear capacity of welded diaphragms commonly employed 
in many types of buildings in Canada and the United States. 
For the purpose of comparison, the ultimate strength of a typical 
diaphragm is evaluated by using different methods and the predicted 
values are compared with the test result. 
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1. Shear Strength from Diaphragm Test [8]:-
Though expensive and time consuming~ full-scale testing will give 
the most reliable value for the shear capacity. The particular 
test set up~ the size of the panels and the loading arrangements 
are shown in Fig. 2.1. The testing procedure and the layout of 
the panels are in accordance with AISI recommendations [4]. Each 
diaphragm consists of six panels and are welded to the framing 
members by 3/4" puddle welds. (Two end welds per panel and five 
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side welds). The seam connections were made by a mechanical clinching 
tool and the spacing of the clinches was 24 inch c/c (See Fig. 2.2). 
The diaphragm was loaded monotonically to failure and the ultimate 
strength was noted as 7700 lbs from each loading jack. This load 
corresponds to a shear capacity of 963 lbs per foot. The failure of 
the diaphragm was caused by the failure of an end weld near the left 
support. The load-deformation behaviour of the connections must be 
known in order to predict the shear capacity of the diaphragm. Hence~ 
many tests were conducted on typical fasteners and the load-slip 
curves were first obtained for the welded connections and the 
mechanical clinches as explained in the sections following: 
2.1 Load-Deformation curves for the Fasterners:-
Since the shear behaviour of a diaphragm is considered to depend 
mostly on the behaviour of the fasteners, the load-slip curves for 
the fasteners should be obtained accurately from separate tests. 
There are two types of fasteners in the diaphragm tested~ i) the 
seam fasteners between the panels made by mechanical clinching 
(button punching); and ii) the end fasteners consisting of 3/4 11 diameter 
are spot welds (puddle welds). ~any tests were conducted on typical 
connections and the load-slip curves were obtained. 
2.2 Behaviour of Seam Fasteners:-
In many diaphragm constructions in North America, the seams between 
the panels are connected by special clinching tools and care must 
be taken that the panels are properly aligned vertically; other-
wise, improper connections might result. Many test specimens \'let·e 
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made ana tested as shown in Fig . 2 . 3. Some typical loac slip 
curves are shown in Figures 2.4 and 2.b. It can be seen from 
these curves that the ultimate strennth F varies from 290 lbs to ~ u 
470 lbs. The initial slope of the load-slip curve is denoted as 
K and varies from 2040 lbs/inch to 2540 lbs/inch. The reasons 
0 
for these variations may be attributed to discrepancies in vertical 
alignment of the panels. The following average values of K and 
8 
Fu have been used in the analytical methods for predicting the shear 
strength: K = 270 lbs/inch, F = 380 lbs. 
8 u 
2.3 Behaviour of End Fasteners:-
The connections between the panels and the supports (end fasteners 
or sheet-to-purlin fasteners) were of 3/4" inch puddle welds, two 
welds per panel. Test specimens were made by welding 2" x 8" sheet 
18 Gage (.048 inch) thick to a 211 X 8 11 X t 11 base plate with 3/411 
inch puddle welds as shown in Fig. 2.6. Many samples were tested 
and it was observed that the strengths and the stiffnesses of the 
welded connections did not vary greatly. The behaviour of the 
connections was linear up to about 75% of the ultimate load. Since 
there was some slippage in the grips at the beginning, the value 
of stiffness, K for the welded connection is taken in the linear 
e 
range, slightly above the origin as marked in Figs. 2.7 and 2.8. 
The values of FE and Ke and are taken as 5500 lbs and 75000 lbs/ 
inch respectively for the welded connections. 
3. Shea~_~trength Using Empirical Approach:-
At present, the design of shear diaphragms in Canada is based 
mainly on the empirical equations given in the Manual for Seismic 
Design of Buildings [5]. The expressions for the allowable shear 
capacity are derived on the basis of limited test data and based 
on ar~ assumed factor of safety of 3. The equation for the allc11e:ble 
shear capacity, 'q' Ji is given as: (Notations are explained in 
Appendix 111). 
qv = [ q. + q2 l q3/ q2 ---------------------------------- (3.1) 
where q• = 92S[tt + t;] --------------------------------- (3.2) 
--·-·-TiL- ···--· 
, 
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The shear capacity of the diaphragam 'N~ is taken as 3 times qD. The 
above equations are used for calculating the shear capacity of the dia-
phragm shown in Fig. 2.1. 
Diaphragm Data :-
a• = vertical span divided by the spacing of the seam attachments = L v 
= 8 = 4;width of panel, b' = 2 feet;vertical span Lv = 8 feet; as 
2 
spacing of seam fasteners a8 = 24 inch c/c;number of end welds per panel 
= two 3/4" inch diameter puddle welds; t 1 = o {for single deck profile 
without any flat bottom sheet); thickness of fluted sheet t = 0.048 inch; 
I 8 
Effective thickness ratio t 2 /t2 = 1; Depth of profile, h = 1.5 inch; 
Distance of the extreme end weld from the centre of the panel, y = 0.5 feet, 
0 
Number of vertical ribs per foot transversely supported by end welds, 
n1) = 2. {Refer to Fig. 3.1). 
Solution :-
h = 1.5 inch; nv = 4 = 2; 2 
s = 1.: y!_ = 2 X 0.5 2 = 1.0. 
y 2 0.5 
0 
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a' = LV = 8 = 4; ID = 82.9 in ... 9 2 
as 
d = 2 X Yo = 2 .0.5 = 1.0; 
c2 = C3 = 1.0 (Refer Notations for details) 
Substituting these values in Eqs 3.5 to 3.19 we obtain 
k = 1000 
.1. (1+1 (1/(0+100/2 X 0.0482/43/1.5(1 )3)2]2 
= 867. 
ql = 92 X 1 (0+0.048) 867 = 239 
2.8 
q2 = 4x2x(0.048) ~ xl{239[~~?9 + 8xlx~(0. 048 )2ll~ = 105 
q3 = 3600x0.048x4xl = 86.4 
8 
...92_. = 86.4 = 0.823 
q2 105 
qD = (ql + q2) ...9.1. = (239 + 105) q2 
Assuming a factor of safety of 39 






= 849 lbs/ft. 
936 = 1.13. 
849 
0.823 = 283 lbs/ft. 
It is observed that this approach provides a conservative estimate of 
the shear capacity; but the procedure is rather lengthy and complex in 
addition to many limitations [8]. The val.ues of the constants c2 and 
C3 in Eqs. 3.3 and 3.4 depend upon the type of seam fasteners 9 whether 
seam welds or mechanical clinches (Refer Notations). It appears that 
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these constants and the other empirical constants would probably take 
into account the effect of the difference in the behaviour of the fasteners. 
4.1 Bryan's Method:- In England, the design procedure for light 
gage steel shear diaphragms is based mainly on the work of Bryan 
[6]. According to the type of construction, Bryan has classified 
diaphragms into two major types : 
i) Diaphragms with panels connected to the framing members 
on all the four sides and ii) Diaphragms where the panels are 
connected only to the purlins which in turn are connected to the 
rafters. For each of the above type, a simple distribution of the 
fastener forces is assumed. The load which first cause failure 
in any of the fasteners is taken as the shear capacity of the 
diaphragm. This approach has been found to be satisfactory for 
diaphragms utilizing screws or rivets as fasteners. 
The diaphragm considered in this paper could be considered as 
type i, since, all the four sides are connected to the framing 
members. Bryan assumed uniform shear forces in the seam fasteners; 






Where F8 = force in the seam fastener; N = shear force per unit 
length; b = depth of panel ; n8 = number of seam fasteners between 
two panels (see Fig. 4.1). 
Sheet - purlin fasteners are also assumed to carry equal forces 
and is given by : F6 = N.w - - - - - - - - (4. 2) 
n 
e 
Where F = force in sheet purlin fasteners; w = width of the 
e 
panel; n = number of sheet- purlin fasteners per panel. The 
e 
shear capacity of the diaphragm is determined from Eqs. 4.1 and 
4.2 after replacing F and F by F and FE, respectively. The 
8 e u ' 
values of F and F~ are found from spearate tests and are given 
U n 
in section 2. 
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Solutions : 
Strength from seam fasteners ( Eq. 4.1) 
F = 380 = N .b N .8 u u = u 
ns 5 
N = 238 lbs/ft. u 
Strength from sheet-purlin fasteners (Eq. 4.2) 







u = 5500 lbs/ft. 
The lower of the above two values of Nu is the shear capacity of the 
diaphragm. 
Nu(calc) = 238 lbs/ft. 
Nu(Test) = 963 
Nu(cacl) 238 
= 4.04 
4.2 Alternate Method : - Thus it can be seen that simple distribution of 
fastener forces a~ proposed by Bryan would yield result in gross error 
especially when the diaphragm fasteners are of widely different 
strength and stiffness such as welds and mechanical clinches. In 
the diaphragm tested, the mechanical clinches offered only very 
little resistance when compared to the end welds; and failure of 
these clinches alone would not precipitate collapse of the diaph-
ragm since the forces in the clinches would be transferred to the 
end welds. The distribution of forces in the end welds can be 
assumed as shown in Fig. 4.2, at the stage where the clinches have 
failed. Equilibrium of the panel requires that (Refer to Fig. 4.2). 
F = eH N.w n 
e 
- - - - - - - - - - - - -(4.3) 
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- - - - - - - - (4.4) 
Where p = spacing between the end fasteners (Fig. 4.2) 




The shear capacity of the diaphragm can be obtained from Eq. 4.5 by 
replacing Fr by FE, the strength of the end weld. 
FeH = N.w = N.2 = N. 
ne 2 
Fev = N.w.b = N.2.8 = 8N 2.p 2.1 
F = FE = 5500 = r 





[Nu 2 + 
= 0.71 
.3, 
64N 2 ] 2 
u 
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The alternative approach presented here is simple and provide a conser-
vative estimate of the shear capacity. 
5. Easley's Method :- This method is based on the observed deform-
ation mode of the fasteners and an assumed deformation of a typical 
panel with respect to the frame. One main limitation of Easley's 
expression [7] is the assumption that all the fasteners will have 
identical load-deformation behaviour. This makes Easley's equat-
ions unsuitable for the type of diaphragm considered here, i.e., 
where the side fasteners and the end fasteners are of different 
types. Fortunately, only a slight modification is necessary to 
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adopt Easley's approach to the present problem. 
6.1 Simplified Approach by the Authors :- The equations developed 
by the authors are explained in Appendix I and is based on the 
following assumptions : 1) The seam fasteners are subjected 
only to longitudinal forces parallel to the panel. 2) The end 
fasteners will carry both longitudinal forces and transverse 
forces. 3) Intermediate girts will carry only lateral forces 
perpendicular to the girts. 4) The load-slip curves for the 
Where 
end fasteners and the seam fasteners may be assumed to be linear 
upto 50% of their ultimate load. 5) The seam fasteners and the 
end fasteners may have different load-deformation curves. The 
last two assumptions make the author's method different from the 
one proposed by Easley [7]. 
With these assumptions, the equations for the forces in the seam 
fastener and the end fastener are given by : 
F = N.b s e 
- - - - - (6.1) 
B = [ Ns + 4 k I ] e e 
-k- ~ 
- - - - - - - - (6.2) 
s 
F • = N[( 2L)2 2k b e"l- + ( e ne k B 8 
Eqs. 6.1 and 6.3 are applicable for diaphragms without any girts and 
the details of the derivation of these equations are included in 
Appendix I. The shear capacity can be obtained from Equs. 5.1 and 5.3 
by replacing F and F • by F and F~, and thus we obtain :-
s e"l- u l!J 
N = F • B 
u ~u~-
b 
- - - - - - - - - - - -(6.4) 
N = FE' u 
[( ~)2 + (2~ b xi )2]~ 
- - - - - - - -(6.5) n 
e k B w 
fJ 
Where F and F8 are the ultimate strengths u of the side fastener and end 
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fastener and N is the shear capacity of the diaphragm per unit length. 
u 
The shear strength of the diaphragm will be the lower of the above two 
values obtained from Eqs. 6.4 and 6.5. The values of k8 , k8 , Fu and 
FE are determined by simple tests on typical fasteners as explained in 
section 2. 
6.2 Solution :- K8 = 2790 lbs/inch; K8 = 75000 lbs/inch; 
Fu = 380 lbs; FE = 5500 lbs. 
683 
b = 8 feet; n8 = 5; w = 2 feet; xi = 0.5 feet. 
n 
ke = 33; 18 = .t8 xi = 2x0.52 = 0.5 
-r-- ~=1 
B 
B = n + 8 
Strength from seam fasteners :-
4 k8 • 18 
r<;- wz-
From Eq. 6.4 
= 5 + 4X33 X 0.5 
4 
Nu = 380 x 21.5 = 1021 lbs/ft. 
8.0 
Strength from the end fasteners from Eq. 6.5 
= 5500 
= 21.5 
2 X 33 X 8.0 X 0.5 [( t )2+ (---------)2]if)2]j 
21.5 X 2 
= 5500 = 884 lbs/ft. 
'6:W 







Thus the method proposed by the authors predict well both the shear 
strength and failure mode. The error is only 8 percent, which is also in 
the safer side. Table. 1. shows the comparison between the test result 
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TABLE - 1 
COMPARISON OF PREDICTED VALUES WITH TEST RESULT 
Name of Method 



















Failure of seam 
connection 
Failure of end 
weld 
Failure of end 
weld 
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7. Conclusions: 
This paper has demonstrated how the shear strength of cold formed 
steel diaphragms may be predicted by various methods. Testing of 
full-scale diaphragms will provide the most reliable information 
685 
on the strength; however, it is cumbersome and expensive. The 
empirical approach provides a conservative estimate of the strength. 
It has been observed that Bryan's analytical approach greatly under-
estimates the shear capacity of the type of diaphragm discussed 
in this paper. The expressions derived by Easley and modified by 
the authors predict well the shear capacity of diaphragms where the 
seam fasteners and end fasteners are of different types. 
Any rational method for predicting the shear capacity of the 
diaphragm would have to recognise the stiffness as well as the 
strength of the fasteners. The stiffness of the fasteners would 
determine the distribution of the fastener forces while the shear 
strength of the diaphragm would be largely controlled by the capacity 
of the fasteners. Further work is in progress at the Centre for 
Building Studies, Concordia University, Montreal, Canada and the 
results obtained to date indicate that the method proposed by the 
authors could be used for predicting the behaviour of diaphragms 
with different types of fasteners. 
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APPENDIX-I 
Simplified Approach by the Authors : The simplified method is based 
on Easley's theory and the equations are derived for a typical interior 
panel. Referring to Fig. 6.1~ the following equation can be written 
for the moment equilibrium~ 
F • n • W + 2 C + n c - F n . b = o ----- - (l) 
s s e g g ex e 
Where F = the unknown side fastener force ; F = the unknown longi-
s ex 
tudinal force in each end fastener; n8 = number of side fasteners per 
side of the panel ; n =number of end fasteners per panel; n =number 
e g 
of girts; w = distance between the side fasteners in a panel ; b = dis-
tance between the end fasteners; ce and cg are the unknown couples at 
the ends and at the girts. 
Assuming that the load ' P ' is equally transferred by the end fasteners 
(Fig. 6.2) 
= ~ x w = N.w 
a n n 
e e 
Where N = P/a~ is the shear force per unit length. 
- - - (2) 
Easley conducted many tests on diaphragms and reported [7] that the ver-
tical components of the end fastener hole-elongations in a typical pane-
increased linearly with the distance from the centre line of the panel 
and hence an end fastener located in line with the side fasteners will 
have a vertical elongation equal to the uniform elongation~ A , of the 
8 
side fasteners. From this observations~ the followinq equation can be 
written for the vertical component of the end fastener force located at 
a distance xi from the centre line of the panel, (Refer to Fig. 6.3). 
F • = 
ey"L k e - - - (3) 
Where Ke = the stiffness of the end fastener and can be obtained from 
simple tests. 
Similarly, the force in the side fasteners is 
K A 
s s - - - - - - - - - - - - - - - - -(4) 
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Where k8 = the stiffness of the side fastener (Easley used a non-
linear expression instead of the linear equation (Eq. 4) for F8). 
Substituting 68 of Eq. 4 into Eq. 3, we obtain :-
- - - - - - -(5) 
The couple Ce is the resultant moments due to these vertical compon-






- - - - - - - - - - - (6) 
Similarly the couple cg from the forces acting on the girt fasteners 
can be written as 





• 8 • X •2 
-- 1.. w - - - - - - - - - (7) 
ne nge 
In equations 6 and 7, the terms E x.2 and Ex~are denoted as Ie and 
i=l 1.. i= 1.. 
I g and after combining Eqs. 1 to 7, we obtain the following equation 
for F 8 , 
F = N. b 
8 
k I n k I (n +{4 e • e + 2 g e g}] - - - - - - - - (8) 
8 k k G 8 
Equation 8 can be simplified further as 
F = N. b s B 
- - - - - - - - (9) 
Where B = [n8 + f4 ke I + 2 n k I }1 . e (J e a k k - - - - - - - - (10) 
8 8 
By combining the horizontal component Fex and the vertical component 
687 
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F . , the resultant force 'F . in the end fastener is given as 
ey~ e~ 
Fe~ = N [ ( ~ ) 2 + ( 2xi • k e • .Q. ) 2 ]l - -
e w k8 8 
----- (11) 
The maximum force in the end fastener will be at the fasteners located 
farthest from the centre line of the panel. In the case of diaphrams 
where there are no girts, Eq. 10 could be further simplified as 
8 = 
n k I 
[ 8 + 4 e e ] l<WT 8 
- - - - - - - (12) 
Strength of Diaphragms :- Equations 9 and 11 will give only the forces 
in the side fastener and end fasteners. These two equations are valid 
strictly upto only 50% of the ultimate load of the diaphragm. However, 
a conservative estimate of the shear capacity can be made from Equs 9 
and 11 by making use of an elastic analysis. This can be done by sub-
stituting F8 = Fu and Fei = F8 in Eqs. 9 and 11 where Fu and F8 are the 
strength of the side fastener and end fastener respectively. 
Note :- It can be noticed from Fig. 6.2 that the panels are laid per-
pendicular to the direction of load while in the test diaphragm~ 
(Fig. 2.1) the panels are laid parallel to the applied load. 
It must be mentioned that panel orientation does not alter the 
shear strength or the seam slip as evinced in Cornell Univer-
sity tests reported by Nilson [9]. 
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= total diaphragm width {across the corrugations); 
= panel length {along the corrugations); 
= Resultant moment of the vertical component of the end 
fastener forces; 
= Resultant moment of 9irt fastener forces; 
= Resultant force in the end fastener; 
= horizontal component of the end fastener force; 
= vertical component of the end fastener force; 
= forces in the side fasteners; 
= strength of a single side fastener, in lbs; 
= strength of a single end fastener, in lbs; 
= second moment of end fastener pattern about panel 
centre line; 
= second moment of girt fastener pattern about panle 
centre line; 
= stiffness of the side fasteners in lbs/inch; 
= stiffness of the end fasteners in lbs/inch; 
= shear load per unit width of diaphragm; 
= ultimate shear strength per unit width of diaphragm; 
= number of side fasteners per panel; 
= number of end fasteners per panel; 
= number of girts in the diaphragm; 
= number of girt fasteners per panel; 
= total shear load on diaphragm; 
= distance between the end fasteners in panel shown in Fig. 3.2. 
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Notations : continued •••• 
w = panel width between centre lines of side fasteners; 
xi = distance to end fasteners from panel centre line and 
A8 = panel side seam slip 

















number of seam attachments in span (usually taken as the 
vertical span divided by the spacing of the seam attachments); 
width of one deck unit in feet 
1 for mechanical clinches; 40 t 8 j t~ for welded seams; 
1 for mechanical clinches; 150t8 t~ for welded seams; 
distance in feet between the outermost puddle welds in a 
panel attaching a deck unit to the supporting frame; 
height of the fluted element in inches; 
Gross moment of Inertia of one deck unit about the horizontal 
neutral axis of the deck cross section per foot width in 
inches to the fourth power; 
= Gross moment of Inertia of one deck unit about the vertical 
centre lines axis through unit in inches to the fourth power; 
= average length of deck unit in feet; 
= vertical load span of deck units in feet; 
= effective length of seam welds taken as one half of the 
actual minimum length of seam weld; 
= average number of vertical deck elements (vertical ribs) 
per foot which are laterally restrained at the bottom by 
puddle welds; (Fig. 3.1). 
= 
• 
o for single deck profile (where there is no continuous flat 
sheet at the bottom; 
thickness of the fluted element in inches; 
t~/t2 • 1 for single deck profile without a continuous flat sheet 




thickness of sheet at the seams; 
and q 3 = components of limiting values of working value of shear 
in lbs per foot; and 
working shear in lbs/foot (The one third incr·ease usually per-
mitted is not applicable to this value). 
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Note: See Fig. 2 for fastener details 
FIG. 2.1 Simple Beam Testing Arrangement and Layout of Diaphragm Panels 
CORRUGATED SHEAR DIAPHRAGMS 
Welds. 
FIG. 2. 2. OETALS 
Fema Hook 
FIG· 2.3 TEST SPECIMEN FOR 
BUTTON PUNCH 
(MECHANCAL CLINCHING) 
Sidelap Attachment ( BuHon Punch) 
18G Sheet 







FOURTH SPECIAL TV CONFERENCE 
0 ·4 
Deformation (in . .)-
Fig . 2.4 . Typical Load-Deformation Curve For 
Mechanical Clinch (Button Punch) 






CORRUGATED SHEAR DIAPHRAGMS 
470. Ibs. 
K5 • 2540 lbsjin. 
o:t 0 ·2 0 -3 
Fig . 2.5 . Typical Load- Deformation Curve For 
Mechanical Clinch (Button Punch) · 




696 FOURTH SPECIALTY CONFERENCE 
P'alld in Tearl,. fiA .,._ting at 5500t Ill&. 
o:a 0-2 03 o.s 
Deformation (in.) 
F'~g.2.7 Load- Deformation eurw For Yleldecl Connedion 








Failed in Tearing of Sheeting at 5500· tbs. 
K1 • 75000 lis/ in· 
0.1 0·2 O.J 04 o.s o.s 0·7 0·8 
Deformation (in.) 
Fig. 2.8 . Load- Deformation Curve For Welded Connection. 
, 
Pu • 5500. lbs. -One Ykld r4 ~ -18 Gage Sheet. 
698 FOURTH SPECIALTY CONFERENCE 
I 
~- Q5 vertical Ribs 
---rl...;..;h -1.5. 
~-t-- End Weld ~ ' 
~----------------------~ 
FIG. 3.1. CROSS-SECTION OF DEO<. 
Seam Ccnnections p 





End Fasteners (Two Welds per Pamel % ,, 
FIG.4.1 DIAPt-RAGM PAN\IEL FIXED ON ALL SIDES. 
rt: 
AG. 4.2.FORCES JlCTING ON THE END FASTENERS 
IN A TYPICAL PANNEL. 
CORRUGATED SHEAR DIAPHRAGMS 
FIG . 6.1 FASTENER FORCES AND OOUPLES ON A 
TYFICAL OI~GM PANEL. 
End Fasteners Symetricdly Placed About 
=........._ . ~ Olmr Une 2 Ratenn per pcmel 
Une " I P 
699 
Side Fasteners ~ t Welds at a· cjc 
0 
Plan Vaew of 
AG. 6.2 . CANTILEVER FRAME WITH LOAD P. 
FIG · 6 .3 ASSUflt£0 LINEAR DISTRIBUTION OF 
OISR.ACEMENT IN END FASTENERS 
